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进行比较和研究。负染电镜观察显示:鳜鱼弹状病毒(SCRV)粒子呈典型的子弹状形态，长约 76 ～ 118 nm，直径约
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心和密度梯度离心后，将沉淀溶于 TE(10 mmol /L






上。室温下 20 min 夹起铜网，用滤纸将残留液体吸
掉，最后用 2%磷钨酸负染色 3 ～ 4 min。干燥后用
JEM-1230 型透射电镜在 80 kV 下观察［8］。
1. 3 超薄切片样品制备
取病毒感染的细胞，用 5% 的胰酶消化下贴壁
细胞，1500 r /min (Sigma 离心机，12124 pp 转头)离
心 5min，弃上清，沉淀经固定、脱水、浸透和包埋，用
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多聚甲醛固定 20 min，无水乙醇 － 20℃透化 7 min，
2%牛血清封闭非特异性。用上述方法制备的兔抗









构，具有双层衣壳，直径约 70 ～ 80 nm (图 1a)。
鳜鱼弹状病毒(SCRV)粒子呈一端为圆锥体、
另一端为平底的典型子弹状形态，长约 76 ～ 118
nm，直径约 29 ～ 52 nm (图 1b)。
蛙虹彩病毒(RGV)粒子呈典型的正二十面体
结构，具有囊膜，直径约 150 nm (图 1c)。
图 1 三种水生动物病毒的负染色电镜像。a:鲈鱼呼肠孤病毒;b:鳜鱼弹状病毒;c:蛙虹彩病毒。Bar = 100 nm
Fig． 1 Negatively stained electron micrographs of three aquatic animal viruses． a:LJRV;b:SCRV;c:RGV
图 2 病变细胞超薄切片的电镜照片。a:鲈鱼呼肠孤病毒感染的细胞;b:鳜鱼弹状病毒感染的细胞;
c:蛙虹彩病毒感染的细胞。箭头:病毒颗粒。Bar = 200 nm
Fig． 2 Electron micrographs of the ultra-thin section of infected cells． a:LJRV-infected cells;b:SCRV-infected cells．




在胞质胞中(图 2a) ;在 SCRV 感染的宿主细胞中，
细胞核凝集，核质边缘化，胞质浓缩，大量的病毒粒
子以出芽的方式释放到细胞膜外，散在或堆积分布
在细胞间隙空泡小腔中(图 2b) ;在 RGV 感染的细
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图 3 感染 RGV (22h 后)的细胞荧光图片。a 和 b 两图重叠合成 c。箭头:病毒包涵体。绿色荧光是抗体标记病毒的
信号;蓝色荧光为核酸荧光染料(Hoechest33258)信号。 × 900
Fig． 3 Fluorescence microscopy images of virus infected cells (after 22 h)． a and b merge to form c．
Arrows:viral inclusion bodies． Green fluorescent signals were detected with virus antibody．
Blue fluorescent signals were detected with Hoechest33258． × 900







被标记有 FITC 绿色荧光的抗 RGV 抗体染色后，多
个直径大小不一的病毒包涵体 (箭头所示)就可发
出绿色荧光信号(图 3a)。由于这种病毒是 DNA 病
毒，其包涵体与肾形宿主细胞核还能同时被核酸荧
光染料(Hoechst33258)染色，而发出蓝色荧光信号
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Observations of aquatic animal viruses by electron
microscopy and fluorescence microscopy
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Abstract:Electron microscope and fluorescence microscope were used to observe and study three aquatic animal viruses，ultra-
structural changes in infected cells and subcellular localization of viral proteins in fish cells． The negatively stained electron
micrographs revealed that Siniperca chuatsi rhabdovirus (SCRV)has typical bullet-shape and the size ranges from 76 ～ 118 nm in
length and 29 ～ 52 nm in diameter． Lateolabrax japonicus reovirus (LJRV)has icosahedral structure with a double-layered protein
capsid，and the size is 70 ～ 80 nm in diameter． Rana grylio virus (RGV)is icosahedral in appearance with diameter of about 150 nm
and composed of envelope． The electron micrographs of the ultra-thin section of infected cells suggested that the basic structures of
infected cells had been damaged to a different extent，and the mature virus particles were distributed in the cytoplasm or released into
the extra-cellular by budding． Moreover，paracrystalline arrays of RGV virus particles were observed in the cytoplasm of infected-cells．
In addition，viral inclusion bodies were detected in RGV-infected cells by fluorescence assay． These results may help to understand the
ultrastructural features，replication，and pathogenesis of different aquatic viruses．
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